Saccharomyces cerevisiae CNCM I-3856 prevents colitis induced by AIEC bacteria in the transgenic mouse model mimicking Crohn's disease.
Adherent-invasive Escherichia coli (AIEC), which colonize the ileal mucosa of patients with Crohn's disease (CD), are able to adhere to and invade intestinal epithelial cells. Overexpression of the glycoprotein CEACAM6 on host cells favors AIEC attachment and inflammation. We investigated the ability of Saccharomyces cerevisiae CNCM I-3856 to inhibit AIEC adhesion and to reduce colitis. Adhesion experiments were performed on T84 cells and on enterocytes from patients with CD with AIEC LF82 in the presence of S. cerevisiae. Colonization and symptoms of colitis were assessed in LF82-infected transgenic CEABAC10 mice treated with live S. cerevisiae or S. cerevisiae derivatives. Proinflammatory cytokines were quantified by enzyme linked immunosorbent assay. Intestinal permeability was assessed by measuring the 4 kDa dextran-FITC flux in the serum. S. cerevisiae strongly inhibited LF82 adhesion to T84 cells and to the brush border of CD enterocytes. Yeasts decreased LF82 colonization and colitis in CEABAC10 mice and restored barrier function through prevention of the LF82-induced expression of pore-forming tight junction claudin-2 at the plasma membrane of intestinal epithelial cells. These effects were accompanied by a decrease in proinflammatory cytokines IL-6, IL-1β, and KC release by the gut mucosa. Yeast derivatives exerted similar effects on LF82 colonization and colitis demonstrating that yeast viability was not essential to exert beneficial effects. S. cerevisiae yeasts reduce colitis induced by AIEC bacteria in CEACAM6-expressing mice. Such a probiotic strategy could be envisaged in a subgroup of patients with CD abnormally expressing CEACAM6 at the ileal mucosa and therefore susceptible to being colonized by AIEC bacteria.